Regulation of platelet phosphorylase.
A sensitive fluorimetric enzyme assay was developed for study of activation of glycogen phosphorylase (EC 2.4.1.1) in intact platelets and in platelet extracts. Activity was calculated as AMP independent (activity in the absence of AMP), total (activity in the presence of 1 mM AMP), and AMP dependent (difference between AMP independent and total). The following observations were made with intact rat platelets. (1) Stimulation of platelets with thrombin caused a 7-fold increase in total activity, with increases in both AMP-dependent and AMP-independent activities. Maximum activation was obtained within 10 s after addition of thrombin. (2) The divalent cation ionophore A23187 caused a similar, though less pronounced, activation of phosphorylase. (3) Acceleration of glycogenolysis by inhibition of respiration with cyanide caused similar changes in phosphorylase activity but with the maximum effect observed only after 45 s. (4) Dibutyryl cyclic AMP had two effects; it partially activated phosphorylase and blocked further activation by thrombin, but not A23187. Similar effects were observed with human platelets, but low resting levels of phosphorylase activity could not be maintained so that changes were not as large as with rat platelets. Experiments with extracts of rat platelets gave the following results. (1) Phosphorylase activity in many extracts of non-stimulated platelets could be increased by incubation with Mg2+-ATP and Ca2+; ethyleneglycol-bis-(beta-aminoethylether)-N,N'-tetraacetic acid (EGTA) partially inhibited. (2) In some extracts there was essentially no activation by incubation with Mg2+-ATP and Ca2+, but addition of cyclic AMP GAVE PARTIAL ACTIVATIon while addition of rabbit muscle phosphorylase kinase gave full activation. (3) Incubation of extracts of thrombin-stimulated platelets caused conversion of AMP-dependent to AMP-indeptndent activity. It is concluded that platelet phosphorylase exists in an inactive and two active forms. Conversion of the inactive to the active forms and of the AMP-dependent to the AMP-independent form is catalyzed by a kinase(s) that requires Ca2+ for full activity and is activated through a cyclic AMP-mediated process. The major change following physiological stimulation is an increase in both active forms, with little change in their ratio.